Using data from the national Health and Retirement Study, we sought to: (a) estimate the proportion of the US adults with diabetes above the age of 50 who do not meet physical activity guidelines but believe they are sufficiently active; and (b) examine demographic and health-related correlates of such "overestimation."
A lthough regular physical activity benefits almost everyone, it is especially critical for optimizing health among the large and growing segment of the US population with diabetes. Regular physical activity enhances blood glucose control, improves cardiovascular risk factors, and lowers risk of mortality. [1] [2] [3] The American Diabetes Association has recommended at least 150 min/wk of moderate-intensity physical activity and/or 90 min/wk of vigorous exercise 4 ; guidelines comparable with those for the general adult population, including chronically ill adults. 5 Most adults with diabetes, however, do not meet this threshold and tend to be less active than adults without diabetes. 6 One little-examined barrier to physical activity is an erroneous belief by underactive people with diabetes that they are, in fact, sufficiently active. Those who hold such a belief may not be motivated to increase their physical activity or even to attend to messages that promote physical activity. A small body of research from Europe suggests that overestimation of one's physical activity occurs in individuals with and without chronic illness, and that it is associated with lower body mass index (BMI). [7] [8] [9] The goals of the present study are to: (1) estimate the proportion of the US adults with diabetes above the age of 50 who "overestimate" their physical activity level, that is, who do not meet physical activity guidelines but believe they are sufficiently active; and (2) examine demographic and health correlates of overestimation.
METHODS

Data Source and Sample
The Health and Retirement Study (HRS) conducts biannual surveys on health and economic topics of a nationally representative sample of Americans above the age of 50. In 2003, the HRS-Diabetes Supplement was mailed to the 2385 adults who reported a physician diagnosis of diabetes in the 2002 HRS interview. Of these, 1883 participants returned questionnaires. In the current study (n = 1621), we excluded proxy respondents (n = 193), those of "other" race/ethnicity (n = 35), and individuals with sampling weights of zero (n = 34).
Measures
Meeting Physical Activity Guidelines
A binary variable indicated achievement of the recommended minutes of weekly moderate and/or vigorous physical activity in the last 2 weeks. Following Plotnikoff et al, 10 we first calculated minutes/week of moderate exercise based on 7 items about the frequency (times/week) and duration of moderate-intensity activities (eg, walking for exercise). Minutes of vigorous exercise were based on participation in activities "like running/jogging, biking, tennis, aerobic dance, or hiking." Moderate and vigorous activity minutes were multiplied by 4.0 and 7.5 METs (metabolic equivalent tasks, indicating the intensity of effort), respectively. Individuals who accumulated < 600 MET-minutes/week (equivalent to 150 min/wk of moderate activity, 80 min of vigorous activity, or any combination thereof) were classified as underactive. Of the 1621 adults included in the study, 854 (53.4%; weighted percentage) were underactive and form the basis for analysis.
Overestimation "In the past two weeks, do you feel that you exercised about the right amount, less, or more than you would like?" Those who reported exercising the right amount or more were classified as overestimating their physical activity.
Sociodemographic Variables
Age, race (non-Hispanic White vs. non-Hispanic Black and Hispanic; these latter 2 categories were combined due to small subgroup size), education, and household wealth.
Diabetes Characteristics
Years since diagnosis, current insulin use, and selfassessed diabetes control ("How well do you feel your diabetes has been controlled in the last 6 months?"), categorized into poor or fair control vs. good, very good or excellent.
Other Chronic Conditions
Respondents were asked if they were ever diagnosed with arthritis, cancer, chronic lung disease, coronary heart disease, stroke, or a psychiatric problem.
Functional Limitations
Individuals reporting difficulty performing one or more of these tasks "because of a health problem" were classified as having a functional limitation: walking several blocks; walking 1 block; climbing several flights of stairs without resting; climbing 1 flight of stairs without resting; stooping, kneeling, or crouching; lifting or carrying weights over 10 pounds; reaching or extending arms above shoulder level; picking up a dime from a table; and pulling or pushing large objects.
Weight Perceptions
Respondents were asked "how they would describe their weight right now" (very underweight to very overweight). Responses were dichotomized into underweight/ about the right weight and overweight.
Shortness of Breath
Respondents were classified as having shortness of breath if they experienced this symptom while performing certain activities (from lying down flat to climbing several flights of stairs) in the last 4 weeks.
Analysis
Data are from the 2002 HRS Core interview (demographic characteristics, health conditions, and functional limitations) and the 2003 HRS-Diabetes Supplement (all other variables). For most variables, no >10% of data were missing. To minimize the loss of cases due to missing data, we used IVEware to multiply impute missing data. 11 Data were weighted to reflect the US population of midlife and older adults with diabetes. Standard errors were adjusted to account for the complex sampling design used to select survey respondents.
We used logistic regression to examine the unadjusted and adjusted association of each independent variable with overestimation. For adjusted analyses, variables were entered in 2 stages. In model 1, we regressed overestimation on demographic variables. In model 2, we added health-related indicators. All analyses were conducted with IVEware and SAS 9.2 [SAS Version 9.2 (computer program), Version 9.1, Cary, NC).
RESULTS
Characteristics of the study sample are found in Table 1 . More than a fifth (22.4%) of this underactive sample overestimated their physical activity, that is, they reported doing the right amount of exercise in the past 2 weeks. Table 2 shows the results of the logistic regression analysis. In unadjusted analysis, each 1-year increase in age increased the odds of overestimating physical activity by 4%. Perceiving oneself to be underweight/about the right weight more than tripled the odds of overestimation. Perceiving oneself to have good-to-excellent diabetes control doubled these odds. Experiencing shortness of breath reduced the odds by 70%. The effect of race had borderline significance. No significant effect was evident for education, wealth, sex, years since diagnosis, insulin use, functional limitations, or comorbid conditions. With all demographic predictors included simultaneously (model 1, Table 2 ), age remained a significant correlate of overestimation. The effect of race/ethnicity increased when other factors were controlled and attained statistical significance [odds ratio (OR) = 1.80; 95% confidence interval (CI), 1.10-2.95]. Adding health variables to the model (model 2, Table 2 ) further increased the effect of race/ethnicity (OR = 1.89; 95% CI, 1.13-3.16). Age, however, was no longer statistically significant. Believing oneself to be about the right weight (OR = 2.42; 95% CI, 1.49-3.94) and in good or better diabetes control (OR = 1.84; 95% CI, 1.12-3.04), and experiencing shortness of breath (OR = 0.34, 95% CI, 0.19-0.61) also had significant associations with overestimation.
DISCUSSION
Twenty-two percent of the US adults at the age of 50 and above with diabetes who do not meet current physical activity guidelines nonetheless believe that they are sufficiently physically active. Of the demographic and health correlates of overestimation examined, perceiving oneself to be about the right weight, believing that one's diabetes is in good or better control, and being Black or Hispanic most increased the odds of overestimation.
Perceptions of Weight and of Diabetes Control
Past studies have identified normal or low BMI as a factor in overestimating activity. [7] [8] [9] We used subjective perceptions of body weight rather than BMI because we assumed that these perceptions more directly influence beliefs about the need for exercise. In our weight-conscious society, many people likely associate physical activity with weight control. Similarly, health care providers are less likely to discuss physical activity with non-overweight patients. [12] [13] [14] Notably, regardless of BMI, physical inactivity is a risk factor for diabetes-related cardiovascular comorbidities 15 and is associated with poor health outcomes in general populations as well, for example normal BMI adults with poor aerobic fitness are at higher risk for all cause and cardiovascular mortality than high-BMI adults with good fitness. 16 The only prior study identified that examined the relationship between perceived diabetes control and selfmanagement behaviors found better self-reported adherence to exercise and diet to be correlated with better perceived diabetes control. 17 It may be that perceiving one's diabetes to be in good control leads a person to believe that he/she is "doing things right" (eg, engaging in enough physical activity, eating a healthy diet, maintaining an appropriate weight).
Race/Ethnicity and Overestimation
Black and Hispanic adults were more likely to overestimate their physical activity than White non-Hispanic adults. Although no prior study was identified that examined the role of race/ethnicity in perceptions of physical activity adequacy, past research has shown Black and Hispanic adults to be more likely than White adults to misperceive overweight as normal weight. 18, 19 As a group, Black adults are less physically active than their White counterparts 6 ; therefore, within-group social norms for activity may partially explain the increased likelihood of overestimation in this group. Notably, at least 2 studies among chronically ill populations, including adults with diabetes, found that patient race/ethnicity does not affect the likelihood of physician counseling about exercise. 13, 20 
Shortness of Breath and Overestimation
Respondents reporting shortness of breath in the last month were less likely to overestimate their physical activity. This apparently heightened awareness of activity inadequacy may stem from the fact that adults with shortness of breath experience more difficulty with physical activities on a daily basis, and thus the issue of circumscribed activity is more salient for them. The relationship between shortness of breath and beliefs related to physical activity warrants further investigation.
The limitations of this study should be noted. First, both our "objective" and subjective exercise indicators are based on self-report. As such, they are likely to have correlated error, increasing the concordance between actual and perceived physical activity. 9 Thus, overestimation in this population may be higher than we have presented here. Second, the binary categorization of meeting the physical activity guidelines allows for no variation in what might be a medically appropriate exercise routine for a given individual. It also means that some of those classified as overestimating their physical activity are actually exercising near the threshold amount. Third, our measures of comorbidity and functional limitations did not capture disease or limitation severity, which may matter more than the simple presence or absence of these conditions. Fourth, the item we used to identify overestimation did not explicitly ask respondents if they believed that they were meeting exercise guidelines. Thus, our subgroup of overestimators likely includes older adults who know that they do not exercise enough (and are content with that) and those who simply do not know that they are not exercising enough. Because intervention strategies might differ for these subgroups, future work should more fully explore the beliefs and perceptions among overestimators. Finally, small subgroup sizes compelled us to combine non-Hispanic Blacks and Hispanics, and to exclude other non-White groups from the analysis. Ideally, each group would be examined separately.
Implications for Practice and Research
Our results have implications for both clinical practice and health promotion efforts. First and foremost, health care providers should be aware of the potential role that perceptions about weight and diabetes control play in beliefs about physical activity adequacy among adults with diabetes. Clinicians should probe whether these beliefs are serving as a disincentive to exercise. Similarly, clinicians should be aware that Black and Hispanic patients with diabetes may be more likely to think that a lower level of physical activity is adequate. Broader health promotion efforts targeting self-assessed inactive populations may miss those who overestimate their physical activity. 8 Outreach efforts should thus attempt to foster realistic perceptions of activity levels. 8, 9 Finally, our results suggest the possibility that many people are not aware of the current physical activity guidelines; continued efforts to make these explicit to patients with diabetes are needed.
Our results also point to potentially fruitful areas for future research, for example awareness of physical activity guidelines among adults with diabetes, how overestimation affects awareness of and response to physical activity messages, and the relationship between subjective perceptions of body weight and diabetes control on one hand and objective indicators of these characteristics on the other. Addressing misperceptions of physical activity adequacy among adults with diabetes is a novel addition to the arsenal of approaches needed to increase physical activity, a key health behavior for this vulnerable segment of the population.
